The effect of karela (Momordica charantia), a fruit indigenous to South America and Asia, on glucose and insulin concentrations was studied in nine non-insulindependent diabetics and six non-diabetic laboratory rats. A water-soluble extract of the fruits significantly reduced blood glucose concentrations during a 50 g oral glucose tolerance test in the diabetics and after force-feeding in the rats. Fried karela fruits consumed as a daily supplement to the diet produced a small but significant improvement in glucose tolerance. Improvement in glucose tolerance was not associated with an increase in serum insulin responses.
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Treatment was diet alone (one patient) or diet and chlorpropamide (three patients), tolbutamide (three), glibenclamide (one), or glymidine (one).
Patients underwent three 50 g oral glucose tolerance tests: a standard test, a test with 50 ml karela juice, and a test after eight to 11 weeks of taking fried karela (0 23 kg) daily. Patients omitted drugs for 48 hours, fasted, and did not smoke from 2200 on the day before each test. The test with added karela juice was performed before the standard test in two cases. The test with added karela juice and the standard test were performed at an interval of seven to 10 days, and glucose and insulin concentrations were estimated on venous blood sampled every half hour for two hours. Fasting glycosylated haemoglobin was also measured.
Juice was extracted from 0-9 kg fresh karela obtained locally. This usually yielded 200-250 ml, which was obtained by crushing the outer shells with a pestle and mortar, after removal of the seeds, and collecting the juice through muslin to remove debris. Patients were instructed how to fry slices of karela in vegetable oil in a standard fashion.
Juice obtained as described was concentrated by rotary evaporation at 40'C. Non-diabetic Sprague-Dawley rats (average weight 200 g) were given either 2 0 ml of a tenfold concentrate or 2 0 ml of physiological saline by stomach tube. Concentration of the juice was expressed in relation to wet weight-that is, 10 ml obtained from 100 g karela gives a tenfold concentration. Insulin and glucose concentrations were estimated on blood sampled half hourly from the rats' tails. Glucose concentrations were estimated using a YSI Analyser Model 23AM (Clandon Instruments) in diabetics and a Beckman Analyser (Beckman Riic Ltd) in rats. Insulin concentration was measured by radioimmunoassay with reagents supplied by the Radiochemical Centre, Amersham, using either human insulin (Wellcome Reagents Ltd, Beckenham) or rat insulin (Novo Industria A/S, Copenhagen) standards. Glycosylated haemoglobin was measured by a modification of the method of Welch and Boucher.2 Results were compared using paired t tests (diabetics) or unpaired t tests (rats).
Karela juice reduced both the plasma glucose concentration (figure) and the area under the mean incremental glucose curves. The areas under the curves were 1 2 +09 mmol min/I (p <005) at 0-30 minutes, 4 0±17 (p<0 01) at 30-60 minutes, and 5 8±3 4 (p < 0 001) at 60-90 minutes during the test with karela juice added; and 1 5 1 0 6 (p < 0 01), 4 4± 1 1 (p < 0 05), and 5 6 ±1 8 mmol min/l (p < 0 05) respectively during the test after patients had taken fried karela compared with 20 07, 5 6± 2 0, and 7 0±2 6 mmol min/l respectively after the standard test.
In rats given physiological saline the blood glucose concentration did not change, but in those given karela it had fallen at 30 minutes to 4 7-±-0 4 mmol/I (85±7 mg/100 ml) from 7 9±0 3 mmol/l (142± 5 mg/100 ml) (a 41%' reduction). This fall persisted for two hours. shown for the test using fried karela for the sake of clarity. *p <0-05. **p <0o01. Conversion: SI to traditional unite-Glucose: 1 mmol/l 18 mg/100 ml.
Insulin concentrations with karela in the diabetics and rats were significantly different from the results in the standard test only twice. The initial concentration in the test with karela juice added was significantly higher than that in the standard test (31-3±13 7 v 246±10-6 mU/l; p<005); and the concentration at 60 minutes in the test after the patients had taken fried karela was significantly lower than that in the standard test (42-3±22-8 v 75-2±50 5 mU/l; p<0 05).
Glycosylated haemoglobin was 17 9±3 1°' after patients had taken fried karela, which was significantly different (p<001) from the results obtained in the standard test (196±22%20) and in the test with added karela juice (19-2 ±2 0%).
Discussion
We have confirmed the hypoglycaemic effect of karela juice in animals3 and shown that it is not due to hyperinsulinaemia; previous studies have shown that it does not result from reduced intestinal absorption.4 Our study has shown clearly for the first time that karela improves glucose tolerance in diabetes, confirming previous anecdotal reports.' 5 The effect was most pronounced with raw juice, but a small improvement occurred with fried karela.
As serum insulin concentrations were not increased karela may directly influence hepatic or peripheral glucose disposal. The reduction in glycosylated haemoglobin in patients receiving hypoglycaemic agents suggests an extrapancreatic effect. Karela has been used extensively in fringe medicine without serious side effects and merits further study. Doctors supervising Asian diabetics should be aware of its hypoglycaemic properties.
